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(54) Printer device and printing method 

(57) A printer device (9), and method, is disclosed 
which is used in conjunction with an ink ribbon assem- 
bly (10). The ink ribbon assembly (10) includes an ink 
. ribbon (12) and a support. A storage device (22) is inte- 
grated with the support Data relating to the ink ribbon 
characteristics is stored in the storage device (22). The 
printer reads the data in the storage device (22) and 
modifies the supplied print information ascending to the 
data stored in the ink ribbon assembly (10). Ink ribbon 
characteristics data can include production variance, 
ribbon type, and remaining ribbon data. 
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Description 

Background of Invention 

Field of the Invention 

The present invention relates to a print system and 
method of printing for use, for example, in a thermal 
transfer printing. 

Description of Related Art 

Conventionally, a thermal transcription printer 
device prints characters, pictures, images, and the like, 
based on supplied image data by thermal-transcribing 
ink. The ink may be a dye applied on one surface of an 
ink ribbon (hereinafter referred to as an ink side of the 
ribbon) and thereafter c.ito printing paper. Such a 
printer typically includes a device which directly applies 
transcription heat to the ribbon by using a thermal head, 
or which emits laser light onto a ribbon to generate tran- 
scription heat by light-to-heat conversion. 

There are heat sublimating and heat fusing types of 
ink ribbons employed for such a "thermal transcription 
printer as shown in Fig. 18, each of which is divided into 
a tricolor type comprising yellow (Y), magenta (M) and 
cyan (C). a four-color type comprising the above three 
colors and black (Bk), and so on, in accordance with the 
desired colors of ink. 

As described above, there are many types of ink 
ribbons and printing conditions. For example, the driving 
voltage applied to a thermal head differs between the 
heat sublimating ink ribbon and the heat fusing ink rib- 
bon, so that, in the case where a single printer device 
uses a plurality of types of ink ribbons, the operating 
mode of the printer device must be switched to a mode 
corresponding to the type or classification of ink ribbon 
to be used each time. 

As shown in Fig. 19, a conventional ink ribbon 
assembly is shown having a ring 3 which is rotatably 
provided at one end of a supply spool 2 of an ink ribbon 
1 and moreover, a classification code of the ink ribbon 1 
is recorded on the peripheral surface of the ring 3 by a 
hot stamp in bar code. This classification code is read 
using an inexpensive reflex sensor at the printer device 
side to automatically switch the operating mode to the 
corresponding mode in accordance with the results 
read out. 

In this technique, since the operating mode of the 
printer device is automatically switched to the corre- 
sponding mode in accordance with the ink ribbon used, 
mismatches between the operating mode of the printer 
device and the ink ribbon are generally prevented. 

However, even in the case where ink ribbons are 
the same type, colors of ink are apt, in general, to 
change slightly with every production lot, so that the 
color balance and density of printed characters, pic- 
tures, and images may be slightly different even in the 



case of using ink ribbons of the same type. 

Accordingly, to prevent such a change in the color 
balance, density and the like of printed images, data 
indicative of the production variances of individual ink 

5 colors of the ink ribbon to be used (hereinafter, referred 
to as production variance data) is initially given to a 
printer device or to a host computer connected to the 
printer device and image data supplied based on the 
production variance data is corrected (hereinafter, 

10 referred to as variance correction) to perform the print- 
ing. 

In this case, as production variance data about indi- 
vidual colors of an ink ribbon assembly to be given to 
the printer device or the like is ascertained, the produc- 

15 tion variance of individual colors is digitaiized and writ- 
ten on the surface of the packing case for the ink ribbon 
to allow a user to input these numerical values to the 
printer device in using the ink ribbon. 

According to this method, however, it is necessary 

20 for the user to input the production variance data of indi- 
vidual colors to the printer when exchanging an ink rib- 
bon, so that there is a problem of difficulty of use. 

Additionally, in this method, if the input of the pro- 
duction variance data is lost or forgotten, the variance 

25 correcting processing is performed based on the pre- 
ceding inputted production variance data, thus causing 
a problem in that the actual production variance of indi- 
vidual colors and the variance correcting processing of 
the printer are mismatched and the color balance, den- 

30 sity or the like of printed images worsen because of the 
mismatched variance correcting processing. In addition, 
a similar problem occurs where the racking case for the 
ink ribbon is lost or missing. 

In another conventional method for providing pro- 

35 duction variance data about individual colors of an ink 
ribbon to the printer, the production variance data is 
recorded, for example, on the peripheral surface of a 
ring 3 attached to the aforementioned supply spool 2 
(Fig. 19) together with the classification code, by a hot 

40 stamp. 

However, when using a hot stamp, it is difficult to 
secure sufficient recording capacity for the production 
variance data of individual colors to be recorded. More- 
over, the case of compulsorily recording the production 

45 variance data of individual colors by using a hot stamp 
requires making hot-stamp blocks for every production 
of individual ink ribbons and of exchanging the blocks 
for every production lot, so that there is a problem in 
production efficiency. 

so Therefore, if the correction data for correcting the 
production variance of individual ink colors of ink rib- 
bons can be given to the printer device without being 
inputted by the user and without using a hot stamp or 
the like, convenience of operation can be remarkably 

55 improved for the user and production efficiency can be 
improved. 
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Summary of Invention 

In accordance with the present invention, data 
retention means for retaining correction data for correct- 
ing production variances of ink ribbons is integrated with s 
an ink ribbon assembly. As a result, the necessity of the 
user inputting the correction data is saved by reading 
the correction data retained by the data retention means 
and correcting image data in accordance therewith. 

The print system of the present invention is utilized 10 
with an ink ribbon assembly which has integrated with it 
retention or storage means for storing data relevant to 
the ink ribbon, such has production variance data. The 
print system reads out such correction data. The print 
system has correction means for correcting the image is 
information in accordance with the correction data. As a 
result, a user doesnl have to manually input the correc- 
tion data into a printer device. 

Stiff further, the present invention employs a print- 
ing method comprising the steps of storing correction 20 
data relating to production variances of ink in an ink rib- 
bon in a storage device associated with an ink ribbon 
support, reading the correction data from the data stor- 
age device to then correct the image information in 
accordance with the correction data, and printing the 25 
corrected print information. As a result, a user can save 
the labor of inputting the correction data to a printer 
device. 

Storing necessary correction data relating to the ink 
ribbon in the storage device can save a user the labor of 30 
inputting the correction data to a printer device, thus 
allowing a printer to perform the corresponding correc- 
uons in order to print an image in accordance with the 
predetermined data 

Furthermore, with the present invention, the printer 35 
device comprises readout means for reading predeter- 
mined data from the storage means integrated with an 
ink ribbon for storing and retaining the predetermined 
data and correcting means for performing a predeter- 
mined correction in the image to be printed in accord- 40 
ance with the predetermined data. 

In accordance with the invention, a method of print- 
ing is realized comprising the steps of storing predeter- 
mined data indicative of ink ribbon characteristics in a 
storage device associated with an ink ribbon support as 
structure, reading the predetermined data from the stor- 
age device, modifying the supplied printing information 
in Accordance with the predetermined data and printing 
an image in accordance with the modified printing infor- 
mation. 50 

As a result, by storing the necessary data in the 
storage device, a user can save the labor of inputting 
the correction data to a printer device and can allow a 
printer to perform the corresponding correction to the 
color image in accordance with the predetermined data, ss 

According to the present invention, data retention 
means is integrated with an ink ribbon assembly for 
retaining the correction data for correcting the produc- 



tion variation of ink provided in an ink ribbon. Desirably, 
such an arrangement is adopted on the printer device 
side so as to read the correction data from the data 
retention means, correct the image printing information 
in accordance with the read correction data and perform 
the printing in accordance with the corrected image 
printing information, in this way, , the correction data is 
given to a printer device without a user's manual rinput 
and, thus, an ink ribbon, a printer device and a printing 
method, capable of markedly promoting the using con- 
venience of a user, is implemented. 

Additionally, according to the present invention, 
storage means integrated with a ribbon for storing and 
retaining predetermined data is provided in an ink rib- 
bon assembly. With such an arrangement, a printer 
device reads the predetermined data from the storage 
means and executes the predetermined processing in 
accordance with the predetermined data. Thus, by stor- 
ing the necessary data in the storage means, the printer 
device can automatically perform the corresponding 
processing in accordance with this data and, thus, 
markedly promoting the convenience of the printer. 

Brief Description of Drawings 

Fig. 1 is a graph of a characteristic curve explaining 
the relation between a values of image data and the 
density of a printed image. 

Fig. 2 is a graph of a characteristic curve showing 
an ideal density curve viewed from a monitor. 

Fig. 3 is a graph of a characteristic curve illustrating 
y correction data. 

Fig. 4 is a graph of a characteristic curve showing 
the respective densities in a reference lot and a vari-. 
ance correction created lot. 

Fig. 5 is a graph of a characteristic curve illustrating 
variance correction data. 

Fig. 6 is a perspective view showing the configura- 
tion of a printer according to the present embodiment. 

Fig. 7(a) is a top view and Fig. 7(B) is a side view 
showing the configuration of an ink ribbon assembly in 
accordance with the present invention. 

Rg. 8(a) is a top view, Fig. 8(B) is a front view and 
Fig. 8(C) is a side view showing greater details of the 
correction ring of the ink ribbon assembly of Figs. 7(a)- 
7(B). 

Rg. 9(a) is a top view and 9(B) is a side view show- 
ing the configuration of a memory which is a part of the 
ink ribbon assembly of the present invention. 

Rg. 10 is a figurative drawing showing the format of 
the various data related to the ink ribbon recorded in the 
memory of Figs. 9(a)-9(B). 

Rg. 1 1 is a front view showing the rotational driving 
section and sensor section in a printer device in accord- 
ance with the invention. 

Rg. 12 is a side view showing the sensor section of 
Fig. 11. 

Rg. 13(a) is a side view and Fig. 13(B) is a bottom 
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view showing the configuration of the sensor of Fig. 11 . 

Figs. 14(a) and 14(B) are front views illustrating the 
rotational operation of the correction ring in first and 
second positions. 

Figs. 1 5(a) and 1 5(B) are front views illustrating the 5 
rotational operation of the correction ring according to 
the invention in third and fourth positions. 

Figs. 1 6(a) and 16(B) are front views illustrating the 
rotational operation of the correction ring further 
rotated. 10 

Fig. 1 7 is a block diagram showing the configuration 
of the signal processing section of the printer, according 
to the invention. 

Fig. 18 is a chart illustrating types of ink ribbons. 

Fig. 19(a) is a top view and Fig. 19(B) is a bottom 75 
view showing a conventional ink ribbon. 

Description of Preferred Embodiments 

CLLk Correcting Processing and Variance Correcting 20 
Processing 

A heat transcription type printer device expresses 
half tones for each pixel by controlling the application 
energy to be applied to a heater of a thermal head so as 25 
to change the amount of ink for the heat transcription 
onto a printing paper in accordance with the shade of 
image to be printed. 

Tnere are several methods of controlling ihe appli- 
cation energy to the heater of the thermal head. By a 30 
first method the time of sending an electric current to 
the heater is kept constant to allow a value of voltage to 
change. By a second method the value of voltage 
applied to a heater is kept constant to allow the time 
period of sending an electric current to change. 35 

In the printer device using the second method, 
there is a widely employed technique of driving the ther- 
mal head in accordance with the image data which is 
obtained from the pulse width modulation of image data 
for each color representing the gradation of individual 40 
pixels in predetermined bits (e.g., 8 bits in the case of 
the 256 gradation) in a pulse width modulation (PWM) 
circuit. 

In this case, the relation between a value of image 
data given to the PWM modulation circuit at the time of 45 
the transcription of a certain color by heating and the 
characteristics of density of a printed image (dynamic 
coloring characteristics) can be expressed in a curve 
(hereinafter, referred to as dynamic coloring character- 
istic curve) K1 as shown in Fig. 1 . This dynamic coloring so 
characteristic curve K1 depends on the ink ribbon and 
the printing paper, so that a different curve is depicted 
with ink of another color. Incidentally, in Fig. 1, the 
shades of images are selected so as to be expressed in 
terms of 256 grades. The density of printed images and 55 
values ("OCT to TF") of image data supplied to the PWM 
modulation circuit are taken in the axis of ordinates and 
the axis of abscissas, respectively. 



For example, if image data sent to the printer device 
from an external source such as a personal computer 
are pulse-width-modulated in the PWM modulation cir- 
cuit, uncorrected, and printing is performed in accord- 
ance with the obtained data, the printed result greatly 
differs in the expression of contrast and half tone from 
the image seen on a screen. This is because the 
dynamic coloring characteristics Qf each ink ribbon dif- 
fers from the y characteristics of a monitor. 

It is desired that data supplied to the printer device 
correspond to that observed of an image on a monitor 
when represented in accordance with an ideal dynamic 
coloring characteristic curve K2 shown in Fig. 2. How- 
ever, in order for image data to be provided to the printer 
device so as to be printed in accordance with this 
dynamic coloring characteristic curve K2, it is required 
to correct the image data supplied to the printer device, 
prior to providing it to the thermal head, as represented 
by the dynamic coloring characteristic curve K2 shown 
in Fig. 2. - - 

When a value of the image data supplied to the 
printer device is XX 2 (Fig. 2), such a correction can be 
performed by providing the data value XX} (Fig. 1) cor- 
responding to the dynamic coloring characteristic curve 
K2 of the ink to the thermal head so that the same den- 
sity Dx is obtained. 

From Figs. 1 and 2, for example, values of data (the 
axis of abscissas in Fig. 1) according to the dynamic 
coloring characteristics of the ink having the same value 
of density for individual data values (the axis of abscis- 
sas in Fig, 2) of image data are measured in advance to 
prepare correction data (hereinafter, referred to as y cor- 
rection data) as shown in Fig. 3 and a correction circuit 
(hereinafter, referred to as y correction circuit) for con- 
verting the data value of the supplied image data into 
the data value according to the dynamic coloring char- 
acteristics of the ink which is actually disposed at the 
front stage of the thermal head, so that a mismatch in 
the printed result due to the difference between the 
dynamic coloring characteristics of individual ink rib- 
bons and the y characteristics of the monitor as 
described above can be avoided. Since the dynamic 
coloring characteristic curve K2 changes depending on 
the temperature, the y correction data to be used is 
changed in accordance with the temperature of the ther- 
mal head. 

However, even if such a y correcting processing is 
performed, varied dynamic coloring characteristics of 
each color in an ink ribbon with individual production 
lots leads to a disturbance in color balance and a 
change in density each time an exchange of ink ribbons 
takes place, thereby requiring further correction. 

Therefore, correction data for correcting production 
variances of each color of an ink ribbon (hereinafter, 
referred to as variance correction data) is created in 
advance and if correction is made so as to cancel the 
production variances in accordance with the variance 
correction data, a disturbance in color balance and a 
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provided on the peripheral part of the rear side of the flat 
part 21 A which has a peripheral part of the same curva- 
ture as that of other peripheral parts of the cylindrical 
part. 

Thus, in this print system 9, when the top cover 38 
is closed after the lot correction ink ribbon assembly 10 
is loaded in the ink ribbon setting section 37 of the 
printer device 30 in a state of being slightly rotated from 
the state shown in Fig. 16 (B) toward the direction of the 
arrow c, the protuberant part 66A of the sensor 66 of the 
printer device 30 touches against the protuberant part 
21 C of the cylindrical part 21 of the lot correction ring 
14, thereby preventing individual contacts 67A to 67D of 
the sensor 66 from coming into contact with corre- 
sponding electrodes 23A to 23D of the memory sub- 
strate 23 via the respective openings 21 AX1 to 21AX4 
bored in the cylindrical part 21 of the lot correction ring 
14. 

(3) Configuration of a Signal Processing Section 

Here, in the printer device 30, a signal processing 
section 70 includes a microcomputer including a CPU 
(Central Processing Unit) 71, as shown in Fig. 17, which 
is disposed inside the case 31 . When the top cover 38 
is closed after the ink ribbon 10 is loaded inside the 
case 31, the CPU 71 drives the aforementioned rota- 
tional driving section 41 (Fig. 1 1) via a mechanics con- 
trol section 72 to rotate the lot correction ring 14 of the 
ink ribbon assembly 10, so that individual contacts 67A 
to 67D of the sensors 66 come into contact with the cor- 
responding electrodes 23A to 23D of the memory sub- 
strate 23 in the lot correction ring 14 as shown in Fig. 16 
(B). 

Next, the CPU 71 reads various data such as clas- 
sification code data D 1t variance correction data D 2 to 
D 5 of individual ink colors and remaining amount data 
D 6 (Fig. 10) stored in the nonvolatile memory 22 of the 
memory substrate 23, switches the operating mode of 
the drive voltage application section (not shown) for 
applying the drive voltage to a thermal head 39 to the 
corresponding mode on the basis of the read classifica- 
tion code data and moreover writes the read vari- 
ance correction data D 2 to D 5 into an SRAM (Static 
Random Access Memory - not shown) in the variance 
correction circuit 73. 

Additionally, the "remaining amount" data D 6 of the 
ink ribbon 10 is read from the nonvolatile memory 22. If, 
for example, the remaining amount is less than a prede- 
termined amount, the CPU 71 delivers a warning signal 
to an external instrument such as a personal computer 
connected to the printer device 30 to display a warning 
on its monitor. 

During the image printing mode, the CPU 71 drives 
a photographic paper carrier (not shown) via the 
mechanics control section 72 to take out and convey a 
sheet of printing paper from the paper feed tray 34 (Fig. 
6) loaded in the case 31 and then retains it in a prede- 



termined state where it is pushed against a thermal 
head 39 via the ribbon 12 of the ink ribbon 10. 

Next, when image data D 10 to D 13 for individual 
colors are supplied from an external instrument, for 
s example, the CPU 71 allows them to be taken into the 
memory controller 75 respectively via the correspond- 
ing interface circuits 74A to 74D and to be stored 
respectively into the corresponding buffer memories 
76Ato76D. 

io When image data D 10 to D 13 for individual colors 
are ail stored in the corresponding buffer memories 76A 
to 76D, the CPU 71 reads out the y correction data D 15 
of the corresponding temperature for individual ink 
colors previously stored in the ROM (Read Only Mem- 

75 ory) 77 on the basis of the temperature information D 14 
supplied from the thermistor provided at the thermal 
head 39 and then writes them in the SRAM <not shown) 
in the y correction circuit 78. 

Next, by delivering a color select signal S1 to the 

20 memory controller 75, the CPU 71 allows. the image 
data D 10 to D 13 for one predetermined color to be read 
from the corresponding buffer memories 76A to 76D for 
each line and to be delivered to the variance correction 
circuit 73. 

25 On the basis of the color select signal S1 given from 
the CPU 71 at this time, the variance correction circuit 
73 selects the variance correction data D 2 to D 5 of a 
specified color out of the variance correction data D 2 to 
D 5 of individual colors written in the SRAM, interpolates 

30 the variance correction data D 2 to D 5 to create data hav- 
ing a conversion curve as shown, e.g., in Fig. 5, and, 
moreover, variance-corrects the image data D 10 to D 13 
successively given from the memory controller 75 on 
the basis of that data, and then delivers the variance 

35 correction image data D 16 to the y correction circuit 78. 
On the basis of the color select signal S^ from the 
CPU 71 , the y correction circuit 78 selects the y correc- 
tion data D 15 of a corresponding ink color out of the y 
correction data D 15 of individual colors written in the 

40 SRAM, interpolates the y correction data D 15 to create 
data having a conversion curve as shown in Fig. 3 and 
moreover, provides y correction on the variance correc- 
tion image data D 16 on the basis of this data, and then 
delivers the obtained correction image data D 17 to the 

45 memory controller 79. 

Then, under the control of the CPU 71 , the memory 
controller 79 stores the correction image data D 17 to be 
' supplied into a line buffer 80, while reading and deliver- 
ing it at a predetermined timing sequence to a PWM cir- 

50 cuit 81 . 

The PWM circuit 81 successively pulse-width-mod- 
ulates the correction image data D 17 for one line to be 
supplied in succession, and then delivers the obtained 
image printing data D 18 to the thermal head 39 to exe- 
55 cute the image printing for one line based on the image 
printing data D 18 . 

The CPU 71, via the mechanics control section 72, 
feeds the ribbon 12 of the ink ribbon 10 and a photo- 
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graphic paper by one line, together, and then, controls 
the memory controller 75, the variance correction circuit 
73, the y correction circuit 78, the memory controller 79 
and the PWM circuit 81 to print predetermined lines in a 
manner similar to those mentioned above, thereby exe- 
cuting one image of color printing. 

After bringing the photographic paper into fixed 
contact with the color ink layer coated on the ribbon 12 
of the ink ribbon assembly 10 and pushing the thermal 
head 36 against the photographic paper via the ribbon 
12, the CPU 71 executes image printing on the basis of 
the image data D 1C j to D 13 indicative of the relevant 
colors in a manner similar to those mentioned above. 
Similar operations are repeated in sequence to print the 
images based on the remaining image data D 10 to D 13 , 
with the corresponding colors. 

In this way, printer device 30 is so arranged that 
images based upon the supplied image data D 10 to D 13 
for individual colors are successively printed with the 
corresponding colors, so that full-colored images based 
on a combination of these individual colors are printed. 

After the completion of one sheet of printing, the 
CPU 71 accesses the nonvolatile memory 22 in the ink 
ribbon assembly 10 via the sensor 66 to rewrite the 
value for the "remaining amount" data D 6 stored in the 
nonvolatile memory 22, decreased by a value of one. 

Thus, in this print system 9, the "remaining amount" 
data D 6 stored in the nonvolatile memory 22 of the ink 
ribbon 10 is always updated to a correct value, so that 
the printer 30 accurately ascertains the remaining 
amount of the ink ribbon 12 on the basis of the "remain- 
ing amount" data D 6 stored in the nonvolatile memory 
22. 

(4) Operations and Advantage? Of This Embodiment 

When the top cover 38 (Fig. 6) of printer is closed 
after the ink ribbon assembly 10 is loaded in the ink rib- 
bon setting section 37 (Fig. 6) of the printer device 30, 
the rotational driving section 41 (Fig. 1 1) first is driven to 
apply a rotational force to the lot correction ring 1 4 of the 
ink ribbon assembly 10. 

As a result, the lot correction ring 14 of the ink rib- 
bon 10 rotates and then the individual contacts 67A to 
67D (Fig. 13) in the sensor 66 of the printer device 30 
come into contact with the corresponding electrodes 
23A to 23D (Fig. 9) of the memory substrate 23 (Fig. 9) 
via the respective openings 21 AX1 to 21 AX4 (Fig. 8) of 
the cylindrical part 21 of the lot correction ring 14 
respectively. 

Next, the CPU 71 (Fig. 17) reads the classification 
code D-j of the ink ribbon assembly 10, the variance cor- 
rection data D 2 to D 5 for the individual ink colors, the 
"remaining amount" data D 6 (Fig. 10) from the nonvola- 
tile memory 22 and then stores the variance correction 
data D 2 to D 5 for the individual ink colors in the SRAM 
of the variance correction circuit 73 (Fig. 1 7). At this 
time, in accordance with the temperature information 



D 14 (Fig. 1 7) supplied from the thermistor of the thermal 
head 39, the CPU 71 reads the most suitable y correc- 
tion data D 15 for the temperature of the thermal head 39 
at that time, concerning individual colors respectively 

5 from the ROM 77, and stores them in the SRAM of the y 
correction circuit 78. 

After the variance correction and the y correction of 
the image data D J0 to D 13 for each color supplied from 
the external instrument in accordance with these vari- 

io ance correction data D 2 to D 5 and the y correction data 
D 15f the signal processing section 70 pulse-modulates 
and gives the obtained correction image data D 17 , one 
color each to the thermal head 39, to execute one color 
of image printing. Similarly the other individual color 

75 components of the image are printed in sequence to 
print the full-color image. 

Since the printer device 30 automatically obtains 
the variance correction data D 2 to D5 of individual colors 
of the loaded ink ribbon 12, a user can give the correc- 

20 tion data (variance correction data D 2 to D 5 ) for correct- 
ing the production variance of individual ink colors of the 
ink ribbon loaded in the printer device 30 without taking 
the trouble of manually inputting the variance correction 
data D 2 to D 5 to the printer device 30 and any external 

25 instrument connected to the printer device 30. 

In the print system 9, the rotational driving section 
41 rotationally drives the lot correction ring 1 4 of the ink 
ribbon assembly 10 to make the respective contacts 
67A to 67D of the sensor 66 come into contact with the 

30 respective electrodes 23A to 23D of the memory sub- 
strate 23, so that the user can set the ink ribbon into the 
printer device 30 without specifically knowing the rota- 
tional state of the lot correction ring 14 of the ink ribbon 
10. 

35 Further, in the print system 9, at the point where the 
respective contacts 67A to 67D of the sensor 66 of the 
printer device 30 come into contact with the respective 
electrodes 23A to 23D, the gear 51 of the rotational driv- 
ing section 41 fits into the notch 20A in the gear part 20 

40 of the lot correction ring 1 4 to stop the rotation of the lot 
correction ring 14, so that the gear 52 of the rotational 
driving section 41 may be left to rotate in this state. 
Therefore, a driving source which is used for another 
mechanism in the printer device 30 is also used as the 

45 driving source of the gear 52 of the rotational driving 
section 41 , so that the printer device 30 can be easily 
constructed because an exclusive driving source and a 
special mechanism for disengaging from the lot correc- 
tion ring 14 are not required. 

so According to the aforementioned configuration, the 
correction ring lot 14 is rotatably provided in the ink rib- 
bon assembly independent of the supply spool. Moreo- 
ver, the nonvolatile memory 22 is supported in the ring 
14. The variance correction data D 2 to D 5 is read out 

55 from the nonvolatile memory 22 in the lot correction ring 
14 of the ink ribbon 10,. and then the supplied image 
data D 10 to D 13 is corrected based on the respective 
variance correction data D 2 to D 5 to perform the printing 
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process, whereby a user can obtain printed images hav- 
ing color variance and density desired by the user auto- 
matically. Thus, an ink ribbon assembly and a printer 
device capable of distinctly promoting convenience of a 
user is realized. 

(5) Other Embodiments 

In the above embodiment, a nonvolatile memory 22 
is employed as a data retention or storage means for 
retaining the variance correction data D 2 to D 5 for cor- 
recting the production variance of ink of individual colors 
in the ink ribbon assembly 10. But the present invention 
is not limited to this case and is applicable to other 
memories than nonvolatile ones, such as, for example, 
storage means such as magnetic disk and optical disk, 
a bar code label or the like. In brief, the present inven- 
tion is applicable to ?ny data retention means if it can 
retain the variance correction data D 2 to D 5 

If a magnetic disk or an optical disk is used as the 
data retention means, it would be better to attach it to 
the outside face of the cylindrical part 21 of the lot cor- 
rection ring 1 4 of the ink ribbon assembly 10 and have a 
magnetic head or an optical pickup provided on the 
printer device 30 side as readout means for reading the 
recorded information from the magnetic or optical disk. 

When bar code labels are used as the data reten- 
tion means, preferably, a bar code label is affixed, for 
example, on the peripheral face of the cylindrical part 21 
of the lot correction ring 14. An optical sensor is pro- 
vided on the printer device 30 side as readout means for 
reading the recorded information from the bar code 
label. 

Additionally, symbols or the like may be inscribed 
directly on the outside face of the cylindrical part 21 of 
the lot correction ring 14 or on other parts of the ink rib- 
bon assembly 10 as data retention means or on the 
other hand, have an optical sensor provided on the 
printer device 30 side as readout means for reading this 
inscribed numerals, symbols or the like. 

As described above, conversion data described in 
conjunction with Fig. 5 is employed as the variance cor- 
rection data D 2 to D 5 for correcting the production vari- 
ance of ink of individual colors of the ink ribbon 
assembly 10. But the present invention is not limited to 
this case and may be so arranged as to store data of a 
characteristic curve, for example, as indicated by "X M in 
Fig. 4 into the nonvolatile memory 22 of 'the ink ribbon 
assembly 10 as variation correction data used on the 
printer device 30 side to provide variance correction 
processing. In brief, other types of correction data are 
applicable as correction data so long as they are capa- 
ble of correcting the production variance of individual 
ink colors of the ink ribbon. 

In the description above, only 16 points of data 
ranging from "00" to M FF" of the conversion data of out- 
put are stored in the nonvolatile memory 22 of the ink 
ribbon 10, as illustrated if Fig. 5. However, the present 



invention is not limited to this ease and may be arranged 
to store more or less points of data than the 16 points 
into the nonvolatile memory 22 of the ink ribbon assem- 
bly 10. 

5 In the above description, a PWM circuit 81 and a 
thermal head 39 are employed as the printing means for 
printing images in accordance with the image data D-| 0 
to D 13 , subjected to the variation correction processing. 
The present invention is not so limited and other various 

10 arrangements may be applicable. 

In the above description, the CPU 71 is arranged so 
as to access the nonvolatile memory 22 and rewrite the 
remaining amount of the ribbon 12 of the ink ribbon 10, 
stored in the nonvolatile memory 22, to decrease the 

75 amount by one for every completion of one line of print- 
ing. But the present invention is not limited to this case 
and when a plurality of sheets of image printing is con- 
tinuously performed, the remaining amount data D 6 
stored in the nonvolatile memory 22 may be arranged to 

20 be rewritten to correspond with the used amount of rib- 
bon 12 (ink) after the completion of the relevant image 
printing processing. 

Still further, in the above embodiment, a description 
was given of the case where the warning means for exe^- 

25 cuting a warning, if necessary, on the basis of the 
remaining amount of ribbon 12 (ink) read from the non- 
volatile memory 22, comprises the CPU 71 delivering a 
warning signal to an external instrument, when the 
remaining amount of ink ribbon is not greater than 5 

30 sheets. But the present invention is not limited to this 
case and the warning means may comprise, for exam- 
ple, a CPU and a buzzer, a LCD (Liquid Crystal Display) 
or the like and arranged to issue a warning with light or 
sound in accordance with any predetermined remaining 

35 amount. 

Still further, in the above embodiment, a description 
was given of a case where the classification code data 
D 1t the variance correction data D 2 to D 5 and the 
remaining amount of ribbon 12 are arranged so as to be 

40 written into the nonvolatile memory 22 of the ink ribbon 
assembly 10. The present invention is not limited to this 
case. Data such as production data or lot number of the 
ink ribbon 12, content of any trouble, or the like, can be 
arranged so as to be written therein. In such a way, it 

45 can be immediately decided on the basis of data written 
in the nonvolatile memory 22 of the ink ribbon 10 when 
the ink ribbon 10 was manufactured, what caused a 
problem, etc. Thus, the recording means is not limited to 
a readable/writable nonvolatile memory 22. 

so Furthermore, in the description above, the printer is 
described as a thermal transfer printer using a thermal 
head 39. But the present invention is not limited to this 
case. In brief, the present invention is applicable not 
only to a printer device for printing an image by "stick- 

55 ing" ink to printing paper using a thermal head 39, but 
also to other printer devices such as an ink jet printer 
device for printing a image by the ink jet technique, a 
printer device (image-printing device) for printing a 
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image by using a printing plate or other various printer 
devices. 

Claims 

5 

1. A printer device (9) for transferring ink from an ink 
ribbon to a print object in accordance with supplied 
printing information, comprising: ^ 

a ink ribbon assembly (10) including a ink rib- io 
bon (12) and storage means (22) for storing 
correction data relating to production variances 
of the ink characteristics; 
readout means (23) for reading the correction 
data from the storage means (22) of the ribbon is 
assembly (10); 

correction means (14) for correcting the sup- 
plied image information in accordance with the 
correction data; and 

print means (39) for printing images in accord- 20 
ance with the corrected print information. 

2. A printer device as set forth in claim 1 , wherein 

the storage means (22) additionally stores, and 25 
the readout means (23) additionally reads out, 
data indicative of the remaining amount of ink 
ribbon (12); and 

the printer device (9) further includes write 
means for entering data in the storage means 30 
(22) indicating the remaining amount of unused 
ink ribbon (12) after the print means (39) prints 
an image. 

3. A printer device as set forth in claim 2, further 35 
includes warning means responsive to the readout 
means (23) for executing a predetermined warning 
when there is a shortage of ink ribbon (12), on the 
basis of the remaining amount of ink ribbon data 
read from the data storage means (22). 40 

4. A method of printing a image by transferring ink 
from a ink ribbon to printing objects in accordance 
with supplied printing information, comprising: 

45 

storing correction data relating to production 
variances of ink in a ink ribbon in a storage 
device associated with an ink ribbon support 
structure; 

reading the stored correction data; so 
correcting the supplied printing information in 
accordance with the correction data; and 
printing an image in accordance with corrected 
print information. 

55 

5. A print method as set forth in claim 4 including the 
additional steps of storing quantity data indicative of 
the remaining amount of ink ribbon; and 



rewriting the quantity data in the storage device 
after printing indicating the new remaining 
amount of ribbon. 

6. A printer device (9) for transferring ink from an ink 
ribbon to a print object to create an image in 
accordance with supplied printing information, com- 
prising: 

a ink ribbon (10) assembly including an ink rib- 
bon (12) and storage means (22) for storing 
predetermined data relating to ink ribbon char- 
acteristics; 

readout means (23) for reading the predeter- 
mined data from the storage means (22) of the 
ribbon assembly (10); and 
processing means (71) for modifying the sup- 
plied printing information in accordance with 
the predetermined data and creating an image 
accordingly. - - 

7. A printer device as set forth in claim 6, wherein 

the predetermined data includes correction 
data for the correction of production variances 
in ink ribbon characteristics; and 

wherein the processing means (71) 
modifies the supplied printing information in 
accordance with the correction data. 

8. A printer device as set forth in claim 7, wherein the 
storage means (22) comprises a nonvolatile mem- 
ory in which data indicative of the remaining 
amount of said ribbon is stored. 

9. A printer device as set forth in claim 8, wherein the 
processing means (71) additionally includes rewrite 
means for entering data in the nonvolatile memory 
(22) indicating the amount of unused ink ribbon 
after an image is printed. 

1 0. A printer device as set forth in claim 9, wherein said 
processing means (71) executes a predetermined 
warning, if necessary, on the basis of the data indic- 
ative of the remaining amount of ink read from the 
storage means (22). 

1 1 . A printer device as set forth in one of claims 6 to 1 0, 
including a video monitor which displays a color 
image to be printed, and wherein the predeter- 
mined data includes gamma correction data to pro- 
duce a printed image which corresponds in color to 
that displayed on the monitor. 

1 2. A printer device as set forth in one of daims 6 to 11. 
wherein the predetermined data includes data indi- 
cating the type of ink in the ink ribbon. 
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change in density due to the production variances can 
be avoided. 

Accordingly, y correction data capable of obtaining 
a density curve (i.e., dynamic coloring characteristic 
curve K2 in Fig. 2) for a target in the image print using 5 
the ink ribbon of a lot serving as a reference (hereinaf- 
ter, referred to as a reference lot) is first made and 
stored in a y correction circuit. Fig. 4 shows a curve K3 
interpolated based on the respective density values to 
be printed when data of "00", "1 1 "22", "33", "44". "55", 10 
"66", "77", "88". "99", "AA", "BB", "CC", "DD", "EE" and 
"FF in hexadecimal digits are inputted in the y correc- 
tion circuit, which data points are designated with dots, 
e.g., "•" 

Next, when the data for 1 6 points from "00" to "FF" 75 
is inputted to the y correction circuit and a print is made 
using the ink ribbon of a different lot serving as the pro- 
duction target of variance correction data (hereinafter, 
referred to as variance correction data creating lot), the 
respective printed values of printed density are individu- 20 
ally detected. In this case, Fig. 4 shows a curve K4 rep- 
resented by "X" which is obtained by interpolating these 
respective values of density. The difference between 
these two curves K3 and K4 originates from a difference 
in the dynamic coloring characteristics of ink. From 25 
these two curves K3 and K4, the density D H corre- 
sponding to the data value N obtained when using the 
ink ribbon of a reference lot is obtained for the data 
value M when using the ink ribbon of the variance cor- 
rection data created lot. 30 

In a manner similar to this, when data values from 
"GO" to "FF" are inputted to the y correction circuit, the 
data values when using an ink ribbon of the variance 
correction data created lot for obtaining the same den- 
sity value as with ink ribbons of the reference lot are 35 
successively detected. Variance correction data for the 
relevant color for an ink ribbon of the variance correction 
data created lot shown in Fig. 5 is created. Incidentally, 
if an ink ribbon of the reference lot and ink of an ink rib- 
bon of the variance correction data created lot have the 40 
same dynamic coloring characteristics, the variance 
correction data corresponding to the data values "00" to 
"FF of image data lie on a straight line as shown in Fiq. 
5. 

Thus, by subjecting the image data to be supplied 45 
to a printer device to the y correcting processing 
described above and such variance correcting process- 
ing, occurrence of a differences in color balance and 
density between an image displayed on a monitor and a 
printed image can be prevented. so 

(2) One embodiment of a Print System Ac cording to the 
invention. 

Fig. 6 shows a print system 9 comprising an ink rib- 55 
bon assembly 10 and a printer device 30 according to 
the present invention. 

As shown in Figs. 7(a) and 7(B), in the ink ribbon 



assembly 10, a belt-shaped ribbon 12 is wrapped 
around, and supported by, a supply spool 1 1 and more- 
over, one end of the ribbon 11, in a longitudinal direc- 
tion, is fixed at a take-up spool 13. Additionally, a lot 
correction ring 14 is rotatably attached to one end of the 
supply spool 1 1 in a longitudinal direction. 

As shown in Figs. 8 (a) to 8(C), the lot correction 
ring 14 comprises a ring-shaped gear part 20 and a cyl- 
inder part 21 which is slightly smaller in outside diame- 
ter than and equal in inside diameter to the gear part 20. 
It is provided coaxially on one surface of the gear part 
21. 

On the periphery of the cylinder part 21 , a flat part 
21 A is provided in a direction perpendicular to the radial 
direction of the cylinder part 21 . a memory substrate 23 
mounting a nonvolatile memory 22, as shown in Figs. 
9(a) and 9(B), is disposed on the inner side of the flat 
part 21 A. 

As shown in Figs. 8(a) to 8(C), a plurality of open- 
ings 21 AX1 to 21AX4 are provided on the flat part 21 A 
corresponding respectively to a plurality of individual 
electrodes 23A to 23D formed on one surface side of 
the memory substrate 23 so that these corresponding 
electrodes 23A to 23D are exposed to the outside. 

Furthermore, as shown in Fig. 10, classification 
code data D 1 , representing the classification code of the 
ink ribbon, variance correction data D 2 to D 5 of individ- 
ual colors of ink created as mentioned above, remaining 
amount data D 6 representing the remaining amount of 
the ribbon 12, and the like, are written. Readout of 
memory 22 takes place via individual electrodes 23A to 
23D of the memory substrate 23. 

In this embodiment, the conversion values of image 
data concerning the 16 points of "00" to "FF" (values of 
individual "C" in the axis of abscissas in Fig. 5) are 
stored in the nonvolatile memory 22 as the variance cor- 
rection data D 2 to D 5 of individual ink colors of an ink 
ribbon 10. 

As seen in Fig. 6, the printer device 30 includes a 
power switch 32 and a paper feed tray insert port 33 
which are provided in the front of case 31 and are so 
arranged that printing paper can be set to a predeter- 
mined condition by putting the printing paper in the 
paper feed tray 34 and setting the tray inside the case 
31 via the paper feed tray insert port 33. 

At the top front end of the case 31 , a slide door 35 
is openabiy disposed so as to cover a control panel, 
which is not shown, and is disposed inside the case 31 . 
Moreover, a display window 36 is disposed so as to 
expose the display surface of a liquid crystal panel 
which is not shown and is disposed inside the case 31 
to the outside. Thus, this printer device 30 is so 
arranged that the opening of the display door 35 allows 
various operational switches provided on the control 
panel to be operated and that various messages dis- 
played on the liquid crystal panel are visible through the 
display window 36. 

At the rear of the case 31 , an ink ribbon setting sec- 
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tion 37 is provided and moreover a top cover 38 is pro- 
vided so as to cover it. The ink ribbon 10 is loaded 
inside the case 31 by closing the top cover 38 after 
putting the ink ribbon 10 to a predetermined condition in 
the ink ribbon setting section 37. 

A line-type thermal head 39 is installed inside the 
top cover 38. By closing the top cover 38 after putting 
the ink ribbon 10 in the ink ribbon setting section 37, the 
thermal head 39 is pushed against a ribbon 12 of the ink 
ribbon assembly 10. 

Printer device 30, as shown in Fig. 1 1 , includes a 
rotational driving section 41 which engages a lot correc- 
tion ring 14 of the loaded ink ribbon assembly 10 inside 
the case 31 . Moreover, a sensor section 42 is provided 
in association with the lot correction ring 14 inside the 
top cover 58. 

The rotational driving section 41 has a gear 52 
rotatably attached to a movable plate 50 around shalt 
51 , and the disposed position is selected so that the 
gear 52 is engaged with the gear part 20 of the lot cor- 
rection ring 14 of the ink ribbon 12 loaded in the ink rib- 
bon setting section 37. 

Movable plate 50 is pivotally attached to the shaft 
53 fixedly provided inside the case so as to rotate or 
pivot over a slight angle in the direction of the arrow "a" 
from the position shown in Fig. 1 1 by a stopper which is. 
urged by means such as spring (not shown). 

In the rotational driving section 41 , the gear 52 is 
urged against the gear part 20 of the let correction ring 
1 4 when the ink ribbon assembly 10 is loaded in the ink 
ribbon setting section 37, thereby enabling the gear 51 
to engage the gear part 20 of the lot correction ring 14 
of the ink ribbon 10. 

In the rotational driving section 41, a rotational force 
in the direction of the arrow "b" is exerted on to the gear 
52 via a rotational force transmission system from a 
motor (not shown), thus enabling the lot correction ring 
14 of the ink ribbon assembly 10 loaded in the case 31 
to be rotated in the direction of the arrow "c" in accord- 
ance with this rotational force. 

As shown in Figs. 1 1 and 12, the sensor section 42 
has a fixed part 60 fixed to the internal surface of the top 
cover 38 by a screw, a shaft body 62 is attached to the 
fixed part 60 via a bearing 61 so as to be slidable in the 
2 direction. 

A sensor retaining section 65 is attached so as to 
be urged by a coil spring 63 downward, restricted in 
movement range by stoppers 64A and 64B. 

A sensor 66 is attached to the lower end of the sen- 
sor retaining section 65, so that the sensor 66 can be 
pushed against the peripheral surface of the cylinder 
part 21 of the lot correction ring 14 of the ink ribbon 10 
by the resiliency of the coil spring 63, when the top 
cover 38 is closed after an ink ribbon 1 0 is loaded in the 
ink ribbon setting section 37. 

A plurality of contacts 67A to 67D made of spring 
members protruding downwardly are provided on the 
lower surface side of sensor 66, as shown in Figs. 13(a) 



and 13(B). The contacts are aligned with and corre- 
spond with the individual openings 21AX1 to 21AX4 
(Figs. 8(a) to 8(C)) bored in the flat part 21 A of the cylin- 
drical part 21 of the lot correction ring 14. 

5 Provided on the lower surface side of this sensor 
66, is a protuberant part 66A provided at the outer part 
(the part facing the outer part of the peripheral face of 
the cylindrical part 21 of the lot correction ring 14) 
shown by the arrow "d n in Fig. 13(a) so as to protrude * 

io slightly lower than all contacts 67A to 67D. Furthermore, 
as shown in Figs. 8(a) to 8(C), in the lot correction ring 
14 of the ink ribbon 10, a concave part 21 B is provided 
corresponding to the protuberant part 66A of the sensor 
66 outside the flat part 2 1 A. 

75 If the flat part 21 A is not positioned directly below 
the sensor 66 as shown in Fig. 14(a) in a state where 
the top cover 38 is closed after the ink ribbon assembly 
12 is loaded in the ink ribbon setting section 37, the front 
end surface of the protuberant part 66A of the sensor 66 

20 . touches the peripheral surface of the cylindrical part 21 
of the lot correction ring 14, thereby preventing individ- 
ual contacts 67A to 67D, Fig. 13(B), of the sensor 66 
from touching the peripheral surface of the cylindrical 
part 21. 

25 When the lot correction ring 1 4 of the ink ribbon 1 0 
is rotationally driven from this state by the rotational 
driving section 41 (Fig. 1 1) of the printer device 30, like 
the progress of the positions in Fig. 14 (B), Fig. 15(a), 
Fig. 15(B) to Fig. 16 (a), then the flat part 21 A of the 

30 cylindrical part 21 of the lot correction ring 14 of the ink 
ribbon assembly 12 comes directly below the sensor 66 
of the printer device ^0 as shown in 16 (B). The protu- 
berant part 66A of the sensor 66 fits the concave part 
21B of the cylindrical part 21 of the lot correction ring 

35 14, thereby allowing individual contacts 67A to 67D of 
the sensor 66 to come in contact with the corresponding 
electrodes 23A to 23D of the memory substrate 23 of 
the ink ribbon assembly 10 via the respective openings 
21AX1 to 21AX4 of the flat part 21A of the cylindrical 

40 part 21 of the lot correction ring 1 4. 

In this embodiment, as evident especially from Figs. 
8 (a), 11 and 12, a notch 20A is provided at the gear 
part 20 of the lot correction ring 14 so that the gear 52 
(Fig. 1 1) of the rotational drive section 41 of the printer 

45 device 30 fits the notch 20A in a state where the protu- 
berant part 66A of the sensor 66 fits the concave part 
21 B of the cylindrical part 21 of the lot correction ring 
14. See Fig. 16(B). 

Thus, in printer 9, after lot correction ring 14 goes 

so from the state of Fig. 1 4 (a) and reaches that of Fig. 1 6 
(B), the lot correction ring 14 does not rotates under 
exertion of a rotational force from the rotational driving 
section 41 of the printer device 30, thus enabling a dis- 
tortion or a break of individual contacts 67A to 67D of 

55 the sensor 66. 

Additionally, in this embodiment, as evident espe- 
cially also from Figs. 8 (a) to (C), in the cylindrical part 
21 of the lot correction ring 14, a protuberant part 21 C is 
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13. A method of printing an image by transferring ink 
from a ink ribbon to printing objects in accordance 
with supplied printing information, comprising: 

storing predetermined data indicative of ink rib- s 
bon characteristics in a storage device associ- 
ated with an ink ribbon support structure; 
reading the predetermined data from the stor- 
age device; 

modifying the supplied printing information in 10 
accordance with the predetermined data; and 
printing an image in accordance with the modi- 
fied supplied printing information. 

14. A print method as set forth in claim 13 t including the 15 
further step of modifying the supplied printing infor- 
mation in accordance with predetermined data . 
comprising data indicating production variances for 
the particular ink ribbon. 

20 

15. A print method as set forth in daim 13 or 14, includ- 
ing the additional step of 

storing data as to the remaining amount of 
unused ink ribbon; and 25 
rewriting the quantity data in the quantity data 
in the storage device after printing of the new 
amount of unused ink ribbon. 

1 6. A print method as set forth in one of claims 13 to 15, 30 
including the additional steps of storing data as to 
the type of ink in the ink ribbon. 

17. A print method as set forth in one of claims 13 to 16, 
including the additional step of storing gamma cor- 35 
rection data in the storage device to correct the 
colors of printed images to correspond with those 
displayed on a video monitor. 

40 
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(54) Printer device and printing method 

(57) A printer device (9), and method, is disclosed 
which is used in conjunction with an ink ribbon assem- 
bly (10). The ink ribbon assembly (10) includes an ink 
ribbon (12) and a support A storage device (22) is inte- 
grated with the support. Data relating to the ink ribbon 
characteristics is stored in the storage device (22). The 
printer reads the data in the storage device (22) and 
modifies the supplied print information ascending to the 
data stored in the ink ribbon assembly (10). Ink ribbon 
characteristics data can include production variance, 
ribbon type, and remaining ribbon data. 
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